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(54) Title of the Invention: Variable Resistance Rubber Switch 

(21) Patent Application No.: Sho 62-156738 

(22) Date Filed: October 15, 1987 
(72) Inventor-" 

Name: Asano, Yasufumi 

Address: Tokyo-to, Kita-ku, Tabata, 5 Chome 14 Ban 
Fuji Rubber Co.; Ltd.Technical Center 

(71) Applicant: Fuji Rubber Co.; Ltd. 

Tokyo-to, Chuo-ku, Nihonbashi, Honcho 4 Chome 8 Ban 16 Go 

(74) Agent Attorney: Matsuda, S. 

Specification 

1. Title of the invention: Variable Resistance rubber switch 

2. Scope Of Utility Model Registered Claims 

A variable resistance rubber switch, wherein, in a switch in which the electrode 
and contact are arranged so as to relatively face one another, the contact is 
formed of elastic electro-conductive rubber, and the surface facing the electrode 
is not flat. 



3. Detailed Explanation of the Invention 
Industrial applications 

The present invention relates to an improvement in the contact used in 
switches for each type of electronic component. 

A so-called rubber switch arranged so that the electrode and contact in which 
conventional electro-conductive rubber is used are arranged so as to face 
another, is an ON-OFF switch. 

In a conventional switch, there is no function for changing the state of the 
operation of a device corresponding to the size of the pressure force on the 
switch. 

Structure of the invention 

Therefore, with present invention, the surface facing the contact elastic electro- 
conductive rubber electrode is not a flat surface, and, for example, by providing 
a spherical or circumferential shape, or a groove across the diameter, the 
contact surface area between the electro- conductive elastic body and the 
electrode is changed corresponding to the pressure force of the switch, thereby 
changing the resistance value. 

Since the electro -conductive contact rubber is elastic, it bends with the 
application of pressure, increasing the contact area between the electro- 
conductive contact and the electrode. Since the electrode resistance is 
inversely proportional to the contact area with the electro-conductive contact, 
there is a reduction in the resistance value with the application of pressure. 

Embodiment 1 

An explanation is provided next of the embodiment shown in Figure l(l). 

• The electro- conductive contact rubber 2 formed from an electro-conductive 
elastic body on the inner surface ceiling of the centrally hollow conical spring 1 
formed of insulating elastic rubber is formed with a hemispherical protrusion, 
which is either simultaneously formed or adhered with an adhesive. No. 3 
represents a print board. 

Figure l(2) shows a slightly pressured state. Figure 1(3) shows a completely 
pressured state. 



Also, Figure 2 shows changes in the contact surface area of the electrode 4 
corresponding to the position of the electro-conductive contact rubber 2 of 
Figure 1, in which the contact area changes with bending of the electro- 
conductive contact rubber, corresponding to the pressure applied. 

The state in Figure 1 (l) in which no pressure is applied is shown in Figure 2 
(1), and in the state of half pressure shown in Figure 1 (2), as shown in Figure 
2 (2), there is no more than a slight area in which contact occurs between the 
electro-conductive point rubber 2 and the electrode 4, and in the state of 
complete pressure shown in Figure 1 (3), contact is made across a great area 
such as is shown in Figure 2 (3). 

Embodiment 2 

Figure 3 shows another embodiment of Figure 1. 

In this embodiment, electro-conductive contact rubber 6 formed on the inner 
surface ceiling of the spring 5 of the centrally hollow conical insulating rubber 
with annular unevenness. Also, changes in the contact area between the 
electrode 7 of the print substrate and the electro-conductive contact rubber 6 
corresponding to the pressure force in the switch are shown in Figure 4. Figure 
4 (2) shows a half pressure application, and Figure 4 (3) shows the application 
of complete pressure. 

Efficacy of the invention 

With such a structure, the electro-conductive contact rubber bends 
corresponding to the pressure force of the switch, and the contact surface area 
with the electrode changes. Through changes in the resistance value, not only 
is there simple ON-OFF switching, but a function is also possible which 
changes the operational state of a device. 

Figure 5 is a graph which shows the difference in the relationship between the 
pressure force and the resistance value of a conventional switch and the switch 
of the present invention. 

4. Brief explanation of drawings 

Figure 1 is a construction summary diagram showing the state of change 
corresponding to the pressure force of the switch. 



Figure 2 is a diagram which shows the state of change of the contact area 
between the electrode and the electro-conductive contact corresponding to the 
pressure force of the switch. 

Figure 3 is a construction abbreviated drawing of a switch which shows a 
separate embodiment. 

Figure 4 is a diagram which shows the state of change between the contact 
area between the electro-conductive rubber and an electrode, corresponding to 
the pressure force of the switch shown in Figure 3. 

Figure 5 is a diagram showing the relationship between pressure force and 
resistance value. 

1- spring. 

2' electro-conductive contact rubber 
3- print board 
4' electrode 
5- spring 

6' electro-conductive contact rubber 

Applicant; Utility Model Registration: Fuji Rubber Co., Ltd. 
Agent Attorney^ Matsuda, S. 



FIGURE 3 




FIGURE 5 
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CERTIFICATE OF TRANSLATION 



I Roger P. Lewis, whose address is 42 Bird Street North, Martinsburg WV 
25405, declare and state the following: 

I am well acquainted with the English and Japanese languages and have in 
the past translated numerous English/Japanese documents of legal and/or 
technical content. 

I hereby certify that the Japanese translation of the attached translation of 
documents identified as 

Laid Open Patent Publication 
JP Hl-62627 
"Variable Resistance Rubber Switch* 1 

is to the best of my knowledge and ability true and accurate. 

I further declare that all statements contained herein of our own knowledge, 
are true, that all statements of information and belief are believed to be true. 
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